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® A printing system and a method for multi-color 
printing is provided whereby print registration errors 
may be minimized. The printing system includes a 
series of print stations (12) and a label web (18) 
drive system for advancing a label web (18) through 
each of the print stations. Each of the print stations 
(12) Includes a print head (16) having a printing 
surface for printing images and a platen against 
which the printing surface is applied during printing. 
The print stations (12) are arranged In a generally 
arcuate arrangement whereby the web (18) follows a 
sukjstantially straight path between printing surfaces 
of adjacent print stations (12). Also provided is a 
print adjustment system and a method for adjusting 
the level of pressure of a print head (16) against a 
backup member. The adjustment system includes an 
elongated member (162) that is slidably displaceable 
with respect to an outer surface of the print head. 
The elongated member (162) has an inclined bearing 
surface on which a biasing member is positioned in 
order to apply a force to the elongated member 
(162). The elongated member (162) includes a force 
transfer surface for transferring the biasing force to 
the print head. 
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BACKGROUND OF THE INVENTION : 

The present invention relates to a multi-color 
thernnal transfer printing apparatus that employs a 
plurality of separate thermal print heads and par- 
ticularly concerns a generally arcuate arrangement 
for the print heads whereby registration errors may 
be minimized. The present invention also particu- 
larly concerns a pressure adjuster for use on a 
thermal print head in order to adjust the print 
pressure. 

Typical thermal print heads currently available 
generally comprise a flat ceramic substrate that is 
provided on one side with a plurality of thermal 
elements and the necessary electronic circuitry for 
controlling the activation of the thermal elements. 
The electronic circuitry Is typically covered by a 
shield for protecting the circuitry from foreign par- 
ticles, moisture, and other damaging contact. Al- 
though the configuration of the electronics shield 
may vary from print head to print head, the shield 
normally protrudes substantially from the surface of 
the ceramic substrate. I^/Iounted on the opposite 
side of the ceramic substrate, typically, Is an alu- 
minum heat sink for providing cooling. 

In operation, the thermal print head is usually 
used in conjunction with a platen and an Ink trans- 
fer foil that carries a thermal transfer Ink. The 
substrate to be printed and the ink foil are pre- 
sented to the print head between the thermal ele- 
ments of the print head and the platen such that 
the ink foil Is adjacent to the print head and the 
substrate is adjacent to the platen. The print head 
is then biased against the platen, and selected 
thermal elements are heated to effect a transfer of 
the ink from the ink foil to the substrate surface. 

With a typical thermal print head, the substrate 
to be printed and the ink foil niust be introduced to 
the print head at an angle sufficient to clear the on- 
board print head electronics and electronics shield. 
If more than one print head is used for a particular 
printing job and the print heads are arranged in a 
straight line, a roller must follow each print head in 
order to ensure that the substrate enters the print- 
ing area of the next print head at the proper angle 
to clear the electronics. However, each roller that 
the web must wrap around introduces some error 
that can effect print registration. Where multiple 
print heads are in use, proper registration between 
print heads as well as between the substrate to be 
printed and each print head Is necessary in order 
to avoid color overiap or other printing errors relat- 
ing to the Improper positioning of the ink on the 
sheet. 

In addition to proper registration, the proper 
pressure and thermal energy must be applied by 
the print head to the substrate and Ink foil in order 
to produce a good quality print. Different widths of 


the substrate and/or foil can affect the amount of 
print pressure required for satisfactory printing. For 
example, wider substrate and foil widths require 
additional print head pressure, whereas narrower 
5 widths require less pressure. If the same print head 
is to be used for substrates and ink foils of different 
widths, the print head pressure must be adjusted 
whenever the substrate or ink foil width Is changed. 

10 SUMMARY OF THE INVENTION : 

The present invention provides a printing sys- 
tem having a series of print stations arranged so 
that printing registration errors may be minimized. 

75 The printing system is operable to print onto a 
continuous substrate. Each print station includes a 
print head having a printing surface for printing 
images on the continuous substrate and a platen 
against which the printing surface is applied during 

20 printing. A substrate drive system is provided for 
advancing the substrate past each of the printing 
surfaces of the series of print stations. The print 
stations are anranged in a generally arcuate ar- 
rangement whereby the continuous substrate fol- 

25 lows a substantially straight path between printing 
surfaces of adjacent print stations. 

The printer system also includes a foil supply 
system operable to position an Ink foil between the 
printing surfaces and the continuous substrate. The 

30 foil supply system includes a plurality of separate 
foil drive assemblies with each foil drive assembly 
being coupled to one of the print stations. 

The present invention also provides a method 
for multi-color printing by thermal transfer that in- 

35 eludes the steps of introducing a continuous sub- 
strate substantially along a first plane to a first 
printing area between a first printing surface of a 
first thermal print head and a first backup surface, 
and printing a first color on the continuous sub- 

40 strata. The method further includes the step of 
withdrawing the continuous substrate from the first 
printing area substantially along a second plane 
disposed at an angle to the first plane, and in- 
' troducing the continuous substrate substantially 

45 along the second plane to a second printing, area 
that is between a second printing surface of a 
second thermal print head and a second resisting 
surface. The method includes the step of printing a 
second color on the continuous substrate. 

50 The present invention also provides a system 
for adjusting the pressure of a print head with 
respect to a backup member. The system includes 
a print head having a print surface and an outer 
surface generally opposite to the print surface. A 

.56 backup member is positioned adjacent to the print 
head. An elongated member is provided that is 
slidably displaceable with respect to the print head 
outer surface. The elongated member defines a 
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bearing surface and a force transfer surface. The 
system also includes a biasing system that is en- 
gageable with the elongated member bearing sur- 
face and is operable to transfer force through the 
force transfer surface In order to urge the print 
head toward the backup member and thereby ap- 
ply a variable, user-selected level of print head 
pressure. 

The present invention further includes a meth- 
od for adjusting the pressure exerted by a print 
head with respect to a backup member. The meth- 
od includes the step of positioning a pi-int head 
print surface in opposed relation to a backup mem- 
ber, wherein the print head has an outer surface 
generally opposite the print head print surface. The 
method also Includes the step of applying a force 
against an adjustably positionable load transfer 
member in order to press the print head against 
the backup member. The magnitude of the force is 
determined by the point of application of the force 
on the load transfer member. The method further 
includes the step of adjusting the position of the 
load transfer member in order to exert a desired 
level of print head pressure against the backup 
member. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

The various objects, advantages, and novel 
features of the present invention will be more read- 
ily understood from the following detailed descrip- 
tion when read in conjunction with, the accompany- 
ing drawings, in which: 

Fig. 1 is a perspective view of a multi-color 
thermal transfer printing apparatus in accor- 
dance with the present invention; 
Fig. 2 Is a partial schematic side view of the 
print stations of the printing apparatus; 
Fig. 3 is a side vievy of a printing assembly of 
the printing apparatus with various components 
removed for clarity; 

Fig. 4 is a perspective view of two adjacent 
printing assemblies in operating position; 
Fig. 5 is a perspective view of a printing assem- 
bly with the print head pivoted away from op- 
erating position; 

Fig. 6 is a schematic side view of the print head 

illustrating the direction of travel of the label web 

and ink foil past the print head; 

Fig. 7 is a partial cut-away perspective view of 

the printing assembly Illustrating a print head 

pressure adjustment mechanism in accordance 

with the present inveintlon; and 

Fig. 8 is a side view of a sliding adjuster used in 

the print head pressure adjustment mechanism. 


DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT : 

Fig. 1 illustrates a multi-color thermal transfer 

5 printing apparatus 10 in accordance with the 
present invention. The apparatus 10 is intended 
primarily for printing on paper label stock, but may 
be used for printing on other types of stock ma- 
terial. The apparatus includes a series of thermal 

10 print stations 12 arranged in a generally arcuate 
configuration. Each of the print stations 12 is pro- 
vided with pre-selected color ink foil 14 and a 
thermal print head 16 (Rg. 2) for selectively trans- 
ferring ink from the respective ink foil 14 to a label 

75 stock web 18 by thermal energy. The print stations 
12 are essentially identical with the only difference 
between print stations 12 being the positions there- 
of and the use of different colors or types of Ink 
foils If desired. For clarity, the components of only 

20 one print station will be described herein with the 
understanding that the remaining print stations 
comprise the same components. 

The label web 18 is drawn from a label supply 
roll 20 supported by a spindle 22 at one end of the 

25 printing apparatus 10 and is drawn over a splicing 
table 24 before being threaded through a ten- 
sioning station 26 and then through the print sta- 
tions 12 for printing. At the splicing table 24, a 
fresh label stock web may be attached to the label 

.30 stock web already threaded through the print sta- 
tions 12 in order to avoid rethreadlng of the new 
label web. After printing, the label web 18 is deliv- 
ered to a cutting station 28 where the labels may 
be die cut and laminated if desired. Any remaining 

35 web is rolled onto a tensioned rewind spindle 30 at 
the end of the printing apparatus 10. 

At the tensioning station 26, the labej web is 
placed under tension and is centered. The web 
wraps around a fixed bar 32 (Fig. 2) between two 

40 adjustable guide collars 34 that center the web 18 
and then wraps around a lower roller 36 before 
being directed to the first print station. A pair of 
pressure fingers 38 press the label web 18 against 
the fixed bar 32. In order to produce a proper 

45 tensioning of the label web 1 8, the label web pref- 
erably is turned through an angle of greater than 
90 • before wrapping around the lower roller 36. 

The label web 18 is drawn through the print 
stations 12 by a pair of nip rollers 40 and 41 (Fig. 

50 2) located downstream of the print stations 12. One 
of the nip rollers is a precision ground steel roller 
40 coupled to a drive unit 43. Due to the precision 
grinding of the drive nip roller 40. the speed of the 
web 18 can be precisely controlled. 

65 At the cutting and lamination station 28, the 
printed label web 18 can be laminated and individ- 
ual labels cut if desired. A laminate supply spindle 
44 is provided near the top of the apparatus 10 for 
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holding a conventional laminate supply roll. Typi- 
cally, tlie laminate is supported on a carrier web, A 
rewind spindle 42 positioned adjacent the laminate 
supply spindle is provided to rewind the carrier 
web once It has been separated from the laminate. 
The cutting and lamination station 28 includes a 
pair of spaced-apart support plates 46 that are 
mounted to the framing structure of the apparatus 
10. The support plates 46 are designed to support 
various conventional tools 48 used for laminating, 
cutting, and slicing stock material. The support 
plates 46 each Include a plurality of open-ended 
slots 50 that are aligned opposite the slots of the 
opposing support plate. The ends 52 of conven- 
tional die cutter rolls, anvil rolls, elastomer laminat- 
ing rolls, slicing rolls and/or other conventional la- 
bel finishing tools 48 may be slipped between 
respective slots 50 of the support plates 46 so that 
the respective rolls extend between the two plates. 
Below each set of support plate slots is a drive 
shaft (not shown) coupled to a drive unit. Mounted 
to the drive shaft Is a gear that can engage the 
gears of the finishing tools for rotation. 

With reference to Figs. 2-6, the printing ap- 
paratus 10 preferably employs conventional ther- 
mal print heads 16 in order to reduce costs asso- 
ciated with manufacturing of the apparatus and in 
order to improve the reliability of the printing by 
using print heads having a proven record of dura- 
bility. Such conventional thermal transfer print 
heads are available from Kyocera Corporation of 
Kyoto, Japan, The print heads 16 have a ceramic 
substrate 54 with a row of 2,592 thermal elements 
(not shown) on one side of the substrate near the 
forward end 56 thereof. Each thermal element has 
an approximately 7.62x1 0"^ metres (0.003 inch) 
width and protrudes slightly from the substrate 54. 
The same side of the ceramic substrate 54 also 
has the electronic circuitry (not shown) required for 
controlling the heating of the thermal elements. A 
shield 58 protects the circuitry of the print head 16. 
The print head electronics are connected to a com- 
puter which sends command signals for selected 
heating elements to be activated. Ori the opposite 
side of the ceramic substrate 54 is a heat sink 60. 

Each print head 16 is supported by a printing 
assembly 62 mounted to a respective foil support 
plate 64. The foil support plate 64 is provided with 
a foil supply spindle 66 and a tensioned foil rewind 
spindle 68. Ink foil 14 is drawn from the foil supply 
spindle and through the printing assembly 62 by a 
pair of foil nip rollers 70 and 72 disPosed within the 
printing assembly 62. The used foil is then wound 
about the foil rewind spindle 68. 

The printing assembly 62 comprises two major 
sub-assemblies, a pivoting sub-assembly 74 that 
supports the print head 16 and a stationary sub- 
assembly 76 that supports a rubber platen 78 


against which the print head 16 operates. The 
pivoting sub-assembly 74 is mounted to a pivot 
shaft 80 that allows the sub-assembly 74 to be 
pivoted into and out of pressure contact with the 

5 platen 78, in order to provide convenient access to 
the print head 16 for maintenance operations. The 
pivot shaft 80 Is mounted at one end to a stationary 
end plate 82 that forms a part of the stationary sub- 
assembly 76 and at the opposite end to the foil 

10 support plate 64. 

The pivoting sub-assembly 74 Includes a heat 
sink 84 to which the print head 16 Is mounted. The 
heat sink 84 provides additional cooling for the 
print head 16 and is formed from a plurality of 

75 spaced-apart aluminum heat fins 86 that extend 
transversely across the printing assembly 62 and 
that are supported by an aluminum base 88. The 
print head 16 is fastened to the opposite side of 
the heat sink base 88 by a plurality of spring- 

20 released screws 90 that are attached to the base 
88. A holding rod 92 passing through the heat sink 
84 couples the heat sink to a pivot bar 94 which in 
turn is coupled to the pivot shaft 80 so that the 
pivot bar 94, together with the heat sink and print 

25 head, can pivot about the pivot shaft. The pivot bar 
94 extends transversely across the printing assem- 
bly 62 and has a pair of arms 96 at opposing ends 
that are coupled to the pivot shaft 80 by conven- 
tional bushings to allow the pivot bar 94 to pivot 

30 freely about the pivot shaft 80. Clamped on either 
side of the pivot bar arms 96 are levers 98 that 
extend underneath the base 88 of the heat sink 84 
so that, when the pivot shaft 80 is rotated, the 
levers 98 will engglge the bottom surface of the 

35 heat sink 84 causing the heat sink 84 and print 
head 16 to raise up. 

Also attached to the pivot shaft 80 is a pair of 
pivoting end plates 100 that support the remaining 
components of the pivoting sub-assembly 74. 

40 Among these components is a foil guide shaft 102 
positioned below the pivot shaft 80 with its ends 
attached to the respective pivoting end plates 100. 
As explained in more detail further below, the foil 
guide shaft 102 serves to guide the. ink foil 14 to 

4$ the print head 16. 

Also coupled to the pivoting end plates 100 
adjacent to the print head 16 is a peeler bar 104. 
The peeler bar 104 is a substantially flat steel plate 
with a lower lip 106 that engages the ink foil 14 

60 after it has passed the print head 16 in order to 
redirect the travel of the foil 14 away from the 
printed label web 18. The peeler bar 104 is moun- 
ted to a support bar 108 that is fixedly attached at 
either end to the pivoting end plates 100. The 

55 mounting is achieved by bolts 110 that pass 
through respective slots 112 to engage the support 
bar 108. The slots 112 enable the peeler bar 104 to 
shift slightly with respect to the support bar 108 so 
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that the peeler bar. 104 may be adjusted to a 
different level or incline for different types of label 
stock and/or ink foil. The upper part 114 of the 
peeler bar 104 is bent perpendicularly and is pro- 
vided with a pair of spring-loaded thumb screws 
116 for adjusting the position of the peeler biar. The 
adjustments may be made by turning one or both 
of the screws 116 to bring the lower ends 118 
thereof into contact with the upper surface 120 of 
the support bar 108, Further turning of a screw 116 
will cause the peeler bar 104 to raise up slightly on 
the side of the particular screw being manipulated. . 

The pivoting end plates 100 also support a 
shaft 122. The shaft 122 extends between the two 
end plates 100 adjacent to the peeler bar 104 and 
in turn supports a steel spring 124. The steel 
spring 124 preferably Is a flat member that is 
attached to the shaft 122 at one end with its 
opposite end extending toward the peeler bar 104 
and through an opening 126 provided in the peeler 
bar 104. As explained in more detail further below, 
the steel spring 124 is part of a pressure adjust- 
ment mechanism for adjusting the pressure of the 
print head 16 against the rubber platen 78. Also 
positioned adjacent the peeler bar 104 but below 
the shaft 122 Is one of the foil nip rollers that draw 
the ink foil from the foil supply spindle 22 and 
through the printing assembly. The foil nip roller 70 
is attached at either end to the pivoting end plates 
100 for free rotation and, preferably, has an 
elastomeric outer surface. 

In order to hold the pivoting assembly 74 down 
and locked in the operating position, a pair of latch 
mechanisms 130 are attached to the outside of the 
pivoting end plates 100. Each latch 130 includes an 
indent 132 at a lower end thereof that engages 
respective pins 134 attached to the stationary end 
plate 82 and the foil support plate 64. A dowel pin 
136 is attached to one latch to allow an operator to 
disengage the latches 130 from the respective pins 
134 and pivot the sub-assembly 74 away from the 
platen 78. 

The stationary end plate 82 of the stationary 
sub-assembly 76 Is mounted to a base plate 138 
that extends transversely beneath the printing as- 
sembly 62 and is attached to the frame structure of 
the printing apparatus 10. Opposing ends of the 
rubber platen 78 are pivotally mounted to the foil 
support plate 64 and the stationary end plate 82. 
respectively, such that the rubber platen 78 may 
freely rotate as the label web 18 passes thereover. 
Also mounted between the stationary end plate 82 
and the foil support plate 64 is the second of the 
pair of foil nip rollers. This second foil nip roller 72 
is driven by a driving unit 142 mounted to the back 
of the foil support plate 64. 

Figs. 3 and 4 illustrate the printing assembly 
62 in operating position whereby the thermal ele- 


ments of the printhead 16 have been brought into 
pressure contact with the foil 14 and web 18 
against the rubber platen 78. The length of the 
pressure contact area 105 corresponds generally to 

5 the length of the row of thermal elements. How- 
ever, due to the resiliency of the rubber platen 78, 
and dependent upon the amount of pressure ap- 
plied, the pressure contact area may be wider than 
the width of the individual thermal elements, so that 

10 a portion of the ceramic substrate 54 adjacent to 
the elements also comes into pressure contact with 
the platen 78. The pressure contact area preferably 
has a minimal width in the range of 2.54x1 0~* to 
5.08x1 0-* metres (0.01 0 to 0.020 inch). 

75 When in the operating position, the passive foil 
nip roller 70 (i.e., the free-turning nip roller) of the 
pivoting sub-assembly 74 is positioned adjacent to 
the driven foil nip roller 72 of the stationary sub- 
assembly 76. The ink foil 14 is threaded around the 

20 foil guide shaft 102, between the print head 16 and 
rubber platen 78. and around the lower lip 106 of 
the peeler bar 104. The ink foil 14 is then threaded 
between the driven foil nip roller 72 and the pas- 
sive foil nip roller 70 and Is directed to the foil 

25 rewind spindle 68. The rewind spindle 68 is prefer- 
ably tensioned to continually take up any slack 
between the foil nip rollers 70 and 72 and the 
spindle 68 and to wind the spent foil about the 
spindle 68. The foil guide shaft 102 is positioned 

30 so that the ink foil 14 is introduced to the pressure 
contact area or print surtace 105 without contacting 
the electronics shield 58 of the print head 16. 

Likewise, the label web 18 is Introduced to the 
pressure contact area or print surface 105 of the 

35 print head, at an angle sufficient to avoid contact 
with the electronics shield 58 before being com- 
pressed between the print head 16 and the rubber 
platen 78. As shown, the label web 18 Is positioned 
between the ink foil 14 and the print head 16. Both 

40 the label web 18 and ink foil 14 preferably exit the 
pressure contact area or print surface 105 at a 
slight angle so that they do not rub against the 
print head. The angle, however, is kept relatively 
small so that minimal wrapping of the web and foil 

45 about the rubber platen will occur. Fig. 6 more 
clearly illustrates the entering and exiting angles of 
the label web 18 and ink foil 14 to and from the 
pressure contact area or print surface. Preferably, 
the entering angles 148 and 150 of the label web 

60 18 and ink foil 14 with respect to the printing plane 
152 are in the range of 20* to 30", and the exiting 
angle 154 for both the foil 14 and web 18 is 
approximately 5 * . 

With reference to Fig. 2, each of the print 

55 Stations 12 is positioned with respect to a preced- 
ing print station so that the label web 18 follows a 
substantially straight path from one station to the 
next. In other words, a succeeding print station is 
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positioned so that the plane along which the web 
18 travels when exiting the precedinjg print head is 
the substantially same plane along which the web 
must travel in. order to clear the electronics of the 
succeeding print station. By positioning the print 5 
station so that the label web 18 can follow a 
substantially straight path from the printing zone of 
one print station to the next, additional rollers are 
not necessary in order to change the direction of 
an exiting label web so that it will be at the proper lo 
angle for introduction to a subsequent print head. 
Such rollers, for example, would be necessary if 
the print stations were arranged in a line. These 
additional rollers make it difficult to place the print 
stations close together; moreover, wrapping the 76 
label web around the additional rollers can cause 
registration errors. To reduce registration errors, a 
minimum amount of label web should be present 
between print stations 12 so that the position of the 
label area on the label web can be more accurately 20 
determined and, therefore, the timing for printing of 
different colors can be more accurately achieved. 

With reference to Figs. 2 and 5. an encoder 
shaft 156 is preferably positioned between the sec- 
ond and third print stations. The encoder shaft 156 25 
is coupled to a conventional encoder (not shown) 
for monitoring the movement of the label web 18. 
The encoder signals are delivered to the computer 
for processing in order to assist In the timing of the 
printing. The encoder shaft 156 causes a slight 50 
deviation in the direction of travel of the label web 
18 between the second and third print stations. 
However, the label path is still substantially straight. 
Such minor deviations from a straight line path 
may be necessary for particular printing functions, 36 
and it is contemplated that such deviations in web 
path fall within the scope of the Invention, As will 
be readily understood by one of ordinary skill in 
the art. the print stations 12 do not necessarily 
need to be arranged in a uniform arcuate configu- 4d 
ration as shown. Rather, the print stations are posi- 
tioned depending on the angle of introduction nec- 
essary to clear the electronics shields of the par- 
ticular print head employed. Consequently, the 
print stations may be angled more or less sharply 45 
with respect to each other. 

In operation, the label web 18 Is drawn past the 
print stations 12 at a constant speed that is con- 
trolled by a computer. This speed, however, can be 
adjusted for different printing operations. The ink so 
foils 14 of the Individual print stations 12 are sepa- 
rately driven at a speed matching the speed of the 
label web 18. Selective print heads 16 of the print 
stations are activated when the corresponding col- 
ors are desired for printing. Preferably, when a 55 
particular color is not necessary, the corresponding 
foil and print head are lifted away from the label 
web and movement of the foil is stopped in order 
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to conserve foil. In order to lift the ink foil and print 
head slightly, each of the pivot shafts 80 of the 
print stations 12 is coupled to a separate stepper 
motor 159 mounted to the back of the fpll support 
plates, which can be activated to slightly tum the 
pivot shaft 80 and thereby raise the levers 98 into 
contact with the lower surface of the heat sink 84. 
This causes the print head 16 to tift slightly away 
from contact with the label web. The raising and 
lowering of the print head 16 can be achieved 
without stopping the movement of the label web 18 
and without pivoting the entire pivoting sub-assem- 
bly 74 away from the platen 78. Preferably, how- 
ever, before lowering the print head 16 to resume 
printing, the foil 14 is advanced at a speed that 
matches or slightly exceeds the speed of the label 
web 18, so that when contact is made against the 
moving web 18 no scuffing of the web 18 will take 
place. This will also insure that the label web speed 
remains unaltered so that proper print-to-print reg- 
istration can be maintained. 

In the preferred embodiment of the invention, 
the printing assembly 62 is provided with a pres- 
sure adjustment mechanism. The particular print 
head pressure required for satisfactory printing var- 
ies with the width of the web 18 and/or ink foil 14 
used. Printing widths can vary considerably, with 
the typical range being from 11.43 to 22.098 cm 
(from 4.5 to 8.7 inches). For a wider widths of web 
or foil, increased print head pressure is required. 
As mentioned above, the adjustment mechanism 
Includes a steel spring 124 that is mounted to the 
shaft 122 of the pivoting sub-assembly 74. With 
reference to Figs. 7 and 8 the mechanism also 
includes a sliding adjuster 162 that is positioned 
between two adjacent heat fins 164 and 165 of the 
heat sink, substantially above the thermal elements 
of the print head 16. The sliding adjuster 162 
preferably is a relatively thin member with a gen- 
erally U-shaped cutout portion 166 having a load 
transfer surface 168. The sliding adjuster 162 also 
has an upper bearing surface 170-that preferably Is 
substantially flat with a slight incline. In a preferred 
embodiment, the bearing surface is approximately 
13.02 cm (5.126 inches) long with one end 172 
being approximately 2.10 mm (0.083 inches) higher 
than the other end 174. A pair of guide posts 176 
and 178 are positioned at both ends of the adjuster 
162 and are slightly wider than the width of the 
bearing surface to enable the adjuster 1 62 to stand 
upright when inserted between the heat fins 164 
and 165 of the heat sink 84. The adjuster 162 may 
also have a central brace 180 for providing addi- 
tional upright support. Alternatively, the adjuster 
may have a constant thickness that Is slightly less 
than the distance between the two heat fins be- 
tween which it is positioned. 
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The adjuster 162 is positioned between two 
heat fins with the load transfer surface 168 engag- 
ing the top of the rod 92 that mounts the heat sink 
84 to the pivot bar 94. The upper bearing surface 
170 is positioned beneath the steel spring 124 so 5 
that the steel spring presses against the bearing 
surface. The steel spring 124 is biased to apply a 
constant pressure to the adjuster 162 and through 
the adjuster 162 to the print head 16, thereby 
causing the print head 16 underneath the adjuster io 
162 to press against the rubber platen 78. Prefer- 
ably, the steel spring 124 is positioned centrally 
and the adjuster 162 is positioned directly above 
the thermal elements so that the load applied by 
the steel spring 162 is also above the thermal 76 
elements. Such an arrangement will minimize ex- 
cessive torques that may cause an unequal pres- 
sure to be applied to the rubber platen 78 along 
the row of thermal elements. Pressure adjustments 
may be made by sliding the adjuster 162 laterally 20 
between the. two heat fins, as shown by the arrows 
182i with the upper bearing surface 170 acting as a 
cam that resists the pressure of the steel spring 
124. Maximum pressure is applied when the ad- 
juster 162 is positioned so that the steel spring 124 25 
is adjacent to the higher end 172 of the bearing 
surface 170, and minimum pressure is applied 
when the spring is at the lower end 174. Between 
these two positions, an infinite range of print head 
pressures may be achieved by sliding the adjuster 30 
162 from side to side. 

In the preferred embodiment, the load transfer 
surface 168 is provided with a plurality of indents 
184 that slightly grip the upper surface of the 
holding rod 92 in order to hold the adjuster 162 in 35 
a particular lateral position. The position of the 
indents 184 may be selected to correspond to a 
particular print head pressure so that when that 
particular print head pressure is required, the ad- 
juster 162 may be moved so that the appropriate 40 
indent engages the holding rod. The adjuster 162 
preferably comprises a plastic with a relatively low 
coefficient of friction so that the spring 124 can 
easily slide over the bearing surface 170. A pre- 
ferred material is acetal sold under the trade name 45 
Delrin, which is available from E.I. Du Pont De 
Nemours and Company of Wilmington, Delaware. 
The adjuster 162, however, may be made of other 
suitable materials, such as metals, and covered 
with a nonstick coating such as poly- so 
tetrafluoroethylene to achieve the necessary reduc- 
tion In surface friction. 

In operation, the adjuster may be manually 
moved by an operator during printing whenever a 
print head pressure adjustment is needed. Prefer- 55 
ably, the guide post on the higher end of the 
bearing surface is taller than the other guide post, 
so that the operator can easily recognize which 


direction to move the adjuster In order to obtain the 
maximum print head pressure. The operator does 
not need to stop printing in order to make a pres- 
sure adjustment. The adjustment mechanism pro- 
vides a simple yet effective means to adjust the 
print head pressure over an infinite range without 
stopping the printing process. 

Although the present invention has been de- 
scribed with reference to a preferred embodiment, 
the invention Is not limited to the details thereof. 
Various substitutions and modifications will occur to 
those of ordinary skill In the art, and all such 
substitutions and modifications are Intended to fall 
within the scope of the invention as defined in the 
appended claims. 

Claims 

1. A printing system operable to print on a con- 
tinuous substrate, comprising: 

a series of thermal print stations for print- 
ing on said substrate In a sequential manner, 
each of said print stations comprising, 

a print head having a printing surface for 
printing Images on the continuous substrate, 
and 

a platen against which said printing sur- 
face Is applied during printing; and 

a substrate drive system for advancing 
said substrate past the printing surfaces of 
said print stations, said substrate being intro- 
duced to each print station at an angle relative 
to the plane of the print surface; 

wherein said print stations are arranged in 
a generally arcuate arrangement to allow the 
continuous substrate to follow a substantially 
straight path between the printing surfaces of 
adjacent print stations. 

2. The printing system of claim 1, further com- 
prising: 

a foil supply system operable to position 
an ink foil between said printing surfaces and 
the continuous substrate; 

wherein said print heads are thermal print 
heads operable to transfer Ink from the Ink foil 
to the continuous substrate. 

3. The printing system of claim 2, wherein said 
foil supply system comprises a plurality of 

. separate foil drive assemblies, each foil drive 
assembly being coupled to one of said print 
stations, and each foil drive assembly being 
operable to drive a separate ink foil past the 
printing surface of the corresponding print sta- 
tion. 
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4. A method for multi-color printing by thermal 
transfer, comprising the steps of: 

introducing a continuous substrate sub- 
stantially along a first plane to a first printing 
area between a first printing surface of a first 
thermal print head and a first backup surface; 

printing a first color on said continuous 
substrate; 

withdrawing said continuous substrate from 
the first printing area substantially along a sec- 
ond plane disposed at an angle to said first 
plane; 

introducing said continuous substrate sub- 
stantially along said second plane to a second 
printing area between a second printing sur- 
face of a second thermal print head and a 
second backup surface; and 

printing a second color on said continuous 
substrate. 

5. The method of claim 4. further comprising the 
steps of: 

withdrawing said continuous substrate from 
said second printing area substantially along a 
third plane disposed at an angle to said plane; 

introducing said continuous substrate sub- 
stantially along said third plane to a third print- 
ing area between a third printing surface of a 
third thermal print head and a third backup 
surface; and 

printing a third color on said continuous 
substrate. 

6. The method of claim 4, further comprising the 
steps of: 

introducing a first ink foil of said first color 
to said first printing area substantially along 
said first plane: and 

withdrawing said first ink foil from said first 
printing area substantially along said second 
plane. 

7. The method of. claim 5, further comprising the 
steps of: 

introducing a second ink foil of said sec- 
ond color to said second printing area substan- 
tially along said second plane; and 

withdrawing said second ink foil from said 
second printing area substantially along said 
third plane. 

8. The method of claim 4. wherein said first and 
said second print heads each have a shield 
adjacent to the respective printing surface, 
whereby said first plane is angled relative to 
said first printing surface such that said con- 
tinuous substrate does not contact the first 
print head shield when said continuous sub- 


strate is introduced to said first printing area, 
and said second plane is angled relative to 
said second printing surface such that the con- 
tinuous substrate does not contact the second 
5 print head shield when said continuous sub- 

strate is introduced to said second printing 
area. 

9. The method of claim 6, further comprising the 
70 step of: 

advancing said continuous substrate and 
said ink foil past said print surfaces at substan- 
tially equal speeds. 

76 10. The method of claim 6, further comprising the 
step of selectively moving one of said print 
surfaces away from the corresponding backup 
surface and stopping movement of the cor- 
responding ink foil. 

20 

11. A system for adjusting the pressure of a print 
head with respect to a backup member, com- 
prising: 

a print head having a print surface and an 
25 outer surface generally opposite to said print 

surface; 

a backup member positioned adjacent to 
said print head; 

an elongated member slidably displace- 
30 able with respect to the outer surface of said 
print head, said elongated member defining a 
bearing surface and a force transfer surface; 
and 

a biasing system engagable with the bear- 
35 Ing surface of said elongated member and 
operable to transfer force through said force 
transfer surface to urge said print head toward 
said backup member and apply a variable, 
user-selected level of print head pressure. 

40 

12. A system according to claim 11. wherein, said 
bearing and force transfer surfaces are ori- 
ented along generally convergent planes and 
said biasing system comprises a fixedly posi- 

45 tioned spring member engagable with . said 

bearing surface: 


13. A system according to claim 11. wherein said 
bearing surface is formed along an upper end 
of the elongated member and is angularly in- 
clined with respect to said force transfer sur- 
face. 


50 


55 


14. A system according to claim 11, further com- 
prising a pair of vertically oriented, generally 
parallel plates connectable to the outer surface 
of the print head, said plates defining a chan- 
nel therebetween, said elongated member be- 
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ing slidably positioned within said cliannel. 

15. A system according to claim 14, furtlier com- 
prising meians for fixing the lateral position of 
said elongated member within said channel 

16. A system according to claim 15, wherein said 
elongated member position fixing means com- 
prises a rod which extends across at least a 
portion of said channel and a plurality of reces- 

' ses formed within said elongated member, 
said recesses being configured to receive at. 
least a portion of said lever. 
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force application positions along the bearing 
surface of the load transfer member to exert a 
variable print head pressure. 

23. The method of claim 21, wherein said biasing 
member maintains a substantially fixed lateral 
position during adjustment of the position of 
the load transfer member. 


17. A system according to claim 16, wherein said 75 
recesses are formed along said force transfer 
surface. 

18. A method for adjusting the pressure exerted 

by a print head with respect to a backup 20 
member, comprising the steps of: 

positioning a print head print surface in 
opposed relation to a print head backup mem- 
ber, said print head having an outer surface 
generally opposite to said print head print sur- 25 
face; 

applying a force against an adjustably 
positionable load transfer member to press the 
print head against the backup member, the 
magnitude of said force being determined by 30 
the point of application of the force on the load 
transfer member; and 

adjusting the position of the load transfer 
member in order to exert a desired level of 
print head pressure against the t)ackup mem- 35 
ber. 

19. The method of claim 18, wherein said force is 
applied substantially directly above said print 
head print surface with said load transfer mem- 40 
ber transferring the force to said print head 
print surface. 

20. The method of claim 18. wherein the print 
head outer surface comprises a heat sink hav- 45 
ing at least two outwardly extending fins, and 
wherein the load transfer member is slidably 
displaceable within a channel extending be- 
tween said fins. 

so 

21. The method of claim 18, wherein the variable 
force application is obtained by providing the 
load transfer member with an inclined bearing 
surface and applying a biasing member 
against said bearing surface. ss 

22. The method of claim 21, further comprising the 
step of selecting one of a plurality of discrete 
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0 A printing system and a method for multi-color 
printing is provided whereby print registration errors 
may be minimized. The printing system includes a 
series of print stations (12) and a label web (18) 
drive system for advancing a label web (18) through 
each of the print stations. Each of the print stations 
(12) Includes a print head (16) having a printing 
surface for printing images and a platen against 
which the printing surface is applied during printing. 
The print stations (12) are arranged in a generally 
arcuate arrangement whereby the web (18) follows a 
substantially straight path between printing surfaces 


of adjacent print stations (12). Also provided Is a 
print adjustment system and a method for adjusting 
the level of pressure of a print head (16) against a 
backup member. The adjustment system includes an 
elongated member (162) that is slldably displaceable 
with respect to an outer surface, of the print head. 
The elongated member (162) has an inclined bearing 
surface on which a biasing member is positioned In 
order to apply a force to the elongated member 
(162). The elongated member (162) includes a force 
transfer surface for transferring the biasing force to 
the print head. 
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